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[IS*JS4 ] H*tt2 5 -*IWfct** 5 Mfe 2 4 -*R 

fl»Ra&F-4fctt*<^sa&s t &*irL. mum 

[RftMI 5 ] 2 5 -*IWtb*? 5 ^Da 2 4 -*» 

m««oefc#£sm£rtfc£-r & c t * wst t -r & . b? $ 
yDsftiMP^tcieiat- hm&omn - i&motiMzm^ 

& mmm. mmm. maiasm&, mm. r 

[IS3RJS8 ] m«H5E«<0*ffit J: 0 b** 5 M) 3 ftfU 
*. KRft. flKSffi. fl!Hb«R*. JS&ffl. T 

u/mf-wr, rt^Wiadft, «t^4fcusarc*4m* 

JB8ffi«i<DE3g. 

[MSgl 0 3 b*^S^D 3 ftlMS»t^H-r4^S*^ 
[ W#JI 1 1 ] *f-*tt 2 5 -*BMbb*^ $ M) 3 2 4 -7k 

m^mmmm^i tM-t^mm&^m^^ d n 

[ ttdtfi 1 2 ] it m^/K y^20^V^L50IU 
/«*c*»*Lfc«fc:JMk»i«*;P«>'WO«r^L l 0 

»fc*l*»»HIC, *h#tt2 5 -*iMkb*^ 5 M> 3 2 4 

-^is-futsafc^ 4 /s«-e vmmm&ttWLKikAstz 

DNAJiAL. f£S«W£tt5-y Kc«ff?£-£4.lfc 

znmti-i mtm 3 eno 9 * h 4 fc «o- 



[8H*«1 3] JWWBj&^/^yJfcMJ^y^^ifcJi-t 
y h K . 2 5 - *igfl:b'? 5 >D 3 2 4 
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imfrm-r&miitofri *mu±2 5 -*»fcb** s 
2 4 -*iwiaiw»e ; PWA»%fc»r* tor* 

4. 

[0002) 

nmmm&y'i >e>*"\um cmis. mmm) f&ws 
mz&^xmAZivfz&m?$:irth. v/t- (wagn 

er) m (198K 7D-/-f^fV/X ^7" 7-^3 -t)V 
7*fS- Tj-y -|f>f (ProNAS, USA) , ^78 

^, ^5016K) iiXlfXi-JLV—h (Stewart) W (198 
2. t^fxyx (Science) , ^217#. ^10465) (i s 

b h^ob^at^^^-r^jtf^FSAv^x^iem 

LTV">4. 3^^yf-= (Constantini ) m (198 
1. (Nature) . §1294^, ^92K) fcitXU- 

-v- (Lacy) ^ (1983. b;l- (Cell ) s IS34^. Sg343 
H) M\ ^l7-^Db>Jlf5 I FS:^-r4a(E : f L «iAV 
^X^ie^LTV^. h (McKnight) # (19 

83. b/l-. Sft34^. m335H) (±h9>X7x 'jVfg 

X^- (Brinstar) # (1983. *-f^-V-. IS306^. 
^332^) (4. mBWKWASnfc^BE^nru^afe 

h. >MX (Lewis, D.B. ) (1993. ^'D^-f-M V 

yx *y i-^3^fi- 7*fs- twx^, us 

90^. IS11618H) ti-7'>^lck-IL4)i^^A'7'>X5r 

mutt:. 

[0003] W$SAfcHI*-f 6±Sr»E?«Av 
^XCIJo^ffigA^I>. ±# (Doi.T. ) m (1988. 
TXV*> is-Y—l-fo *7 A-yoy- (Am. J. Path 
ol.) . mi31^, m398H) tt^^«**/l^eyafirF 
JiA^^XSrlgmL-tJoO. ClO^^XtctJ^T. 751 

fcmwmnL. mmmx'mtLtezk&mmLtz. v 

lsX7— (Dressier, G. R. ) ^ (1993. ^-ff-v— (N 
ature) . H362^. tiPax^afE^AV^X 
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y (Lowden.D.A. ) (1993. iSx-TlV iff yitty 
Ml — 7V—#>1' ^fay(J. Lab. Clin. Me 
d.) . 8124&. 83861:) liTGF-ajlfE^AV^X* 

fihZt £$fi* Ltz. L*> L . *5K«ft & V ^(i»g?«0 
[0 0 04] b'^5>-D{ii^(CD 2 fcJ;UD3O2O(0 

^-rrjWttEU t>titmm22mz-nm&. 2Amz*+ 

^EthZkt^^ttX^h. b h<7)&mX'£MZtltz7- 
tKD3^fo-;l- (To b? 5 M) 3 ) Tii. UV290- 
320nm<O$g?|.iSSUC J: -?TB«?cD9fti: KMSjWKl^i^Bli 

ztLtfffi&izxvmmtL. b^s>-D3^^-rs. z 

cob* 5 M> 3 -C<i. B»*TOLTZa^^-ofc§ 

tfef tm&Lx . fH-mizm&zti. mmm<o$. 

***BHfc£#U 25-*B?-fbb'^S^D3i:^0. «wc* 
KtelHaSSii* PTH35rifcoiDi4i^;P^^AfiiiWPSiS7hyP 

^>^*)v^j±m&izmfLxmiMimx'\a®.. 2 

3ft. 24 {4. 26GL&Ztl?tl*mfc2tl, la ,25-*S? 
itt'? 5 >D 3 . 23.25-yf<SHfcb";y- 5 >D 3 . 24,25-*^ 
b'^SyD 3> 26,25-*»^b'^5>-D 3 ^^^„ *<r>ih 
£M£&e>n^i> <0<il a , 25-*S!-ft;b'^ S VD 3 T* 

JBfc*t LT 5fXT-^>-f-y*3 JrtM-X-fTt-tf/l':-"- >-cO 
4.25-*BHfcb';y-S:yD 3 0&fgfc LTI2. 

*fc:#ar*-425-*iJHi:b** $ >D 3 24-*mimm < b? 

5 VD 3 24-;fc8rfl;8#§ftJ> 2> V >«1 a . 25-?l<Wtfkt'? 5 >-D 3 

y\m\mmt hmmx^z > <o»sbk: j; & 
ZAimi-thzt %»tot>tix^t. t?^ywm<r>m. 

U -tS^WMUH5tc5K'fkl«WA { ± t & < 

[00 05] ±llj(0hyama)*£(1989. \,9- 



X(FEBS Lett.). 8255^. 84051) «, b'^S^DSrS 

T . b-^5yD 3 24-7KK-fk»3g<0»!»{C^L. 
*0j^(0hyaina)!$Kl99K 7x7X t-^-X(FEBS Let 
t.h 82783£. 81951) ii. b'^5yD 3 24-7kB!ftS« 

mmttz. b'?$M> 3 24-*iM:BtsltcDNA(±. £JI3.2K 
IS*, -e^ o %b\m<T>T 5 y K^atR-TI. 1542b P <7)f3? 
&W9&(— ^Copen reading framet Df{iil|>) £3r 
L. ^a59,000£O^^^^^-ri.-i:* { »I^itT 

;m i mwzixxwm<r>T 5 yi!*^^.g»iSL%L^ 

^4*^55. 000CO 9 W ^ I. i fc <^> j&» t «r o . 
i t *^ $ h 3 y K 0 TW.9 y^9?-A50(OW&L 

tt-fh zti> wt>frizfr 0 . casmn&X'comimmiz 
xk>. tLx?mfhzktmm%h.tz. - 

bhb*^SyD 3 24-*ffi54l:»IRcDNA(i. ^-x> (Che 
n) m (1993. rny-f-f >-^X ^-^h^;U 
7*fS- JtT" t^lVX, SS903£. 845431) 

#B(Itoh)« (1995. 
'f^yS^? X m^y-iisf] 9 (Biochemica 

et BiophysicaActa) . 81264^, 8261) (C«t 0f# 
^llj(0hyaiiia)^ (1996. B 
814^. 81121) tcj; 

we>frlz%r,x\,->&. 

[ooo6] *cr>£.mz&i,f&mmiz'o\ l \x hmm*m 

frti^ fr^(Shinki)^(1992. i?*— +1\> Js~7 

tS^MJ- (J. Biol. Chem. ) . 8267 
m. 8137571) ti. la ,25-*^-ft;b'^ 5 yf^l/Zj: 9 b 

^ s yD 3 24-7fci8-fts^*^«$ixs ;t^y-t>(g 

t>Jfti£fctf9l6£»(C&ofc. S ^(c25-*B!-fbb'^ 5 
>-D 3 J:l/la .25-7KS!-(bb'^ $ ^iORJEttSrP^ 
KmffiC0H*>ii>l a , 25-7fcB£ftb';? 5 yD 3 0^r*«b' 

tz. ttz^y fry (Becken, M.J.)^(1996. A-f^S 
Xh'J- (Biochemistry) . 835^. 884651) fi. 25 
-*IS-ftb'^ S yD 3 f^|U(C-PV%TSpodoptera frugiperda 
(Sf2\)MMlz£&gm.X'm^ 23fi. 24 ttOfflttggfi! 
fflO»4ii:*iS«L3t. $<^(-. b"^$yD3 25-7Kig 
-ft,^S(±. ^t*(Masunioto)^(1988. ^ Tj-y" 

J*<i-*n*?tltV y-=XMJ-(J. Biol. Chem.). 8 
263^ . 8142561) iZ X 0 5 -y h ffFSi 5 h 3 y )< V 7fr 

hmmzti. ze>&&?imim't2>ton.i>®t>tix^ 

htiKm&ntZb. t'f 5 >D 3 1 « -^ciKUHR^JMi 
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— t'? 5 yD 3 Jf?gitflJ ( HRCVDRE t B& 
Sit* ) VDRE-MC „ la ^kgtfLt'* 5 ^MB^Lfc 
h'^S>D3^«s (-<R^VDRfcB&Sii?,) k\, + J4 
HXS««s (-«(CRXRtB&$it*) fcco'Vfa^v- 

yD 3 J5EHe?i|(4. AG(HTA06ig*A>£«{£$it.g> ; e?-- 
703&£O^yT£{4$^i$9iSL8§j£ (HRK 

^ycOJ&gltflJ (-JKtCTREtBg^ix*) . UTSJy 

JftSiVOv&. 3 4>t. *U -(Kerry, D.M.)#(1996. 

ivU A>f A- ^5Xh'J-(J. 

Biol. Chem.k ^271^. 8S29715H) <4. SKfi^ 
tcfcvvt. 5'±siE^C*jE-r?>31icOh'^$>D3JS^: 
niPl<7> 5 ^>-150— 136(C*q3E-f SVDRE-1^\ -249 — 232 
IZfrte^f h VDRE-2 J: •) t> 1 a , 25-*SHt;b'? 5 yPs £*t 

-mtbXti. *) .la. 25-*BHfct'? 5 VD 3 iCjktT SRJS£ 
tmLX^&Zb&frftLtl. la,25-y|<BH[:b'?$yD 
3 K4 "JiBttWtcfSSiWBfSSttTir^iilitfirFi: L 
T(4. WJ7*X7T^-Hf. 7/l-K7-tftra 
-•y hB. ■?V*!.)VT)V?t\4 K-3-'J Vglf-'b Ho^t 

— 1\ b-h^g y??y/*?-70. xtirt'^-sy-vm 

f-**??-y. y? — a>f =*yl- 

6. Matrix-gla-:?y^?. ^ ^nf-jj-^W y, NADH-DH 
trroLX-y MIIiS4t/IV. ^ Vt-^'J VaV/33. 
yx?*- Sy?' ^n-X 7r^f-/3, -j-—?? 
P-X7r?^-, c-FMS. c-fos. c-KI-RAS. b7?V 
DsUtT*:?-. 25-*l£fl;b*?SyD 3 24-*iM3#*. T 
Dff^^f^-xc. rn5^f y, 7?X7^y7 
i^ytfyui^i^yr. EGFgig*. Mflg^-^O-v-X 
7T^-a, la.25-7KK^b'^ 5 M^g^ffc* 

y/7T?^-, c-myb, 25-*H-fkb'^ = >D 3 1 a*K 

tflll. CD-23. h5yX7iUyS§*. f-h^o-A 
B. 7iURyX ©J^^)»^;^y <HRtCPTHtB& 
SilS) . 7V-ro-PTH, PTHMil^y^?. 7'O-f-f 
y X? -f *-X 4 v b b? if 4 . b'* 5 yD 3 24- 

mumm*?** t**>vh 4 x ** y ?- y ito 

mmzii. b?$yD 3 jCgK?ij#£>>,. la.25-*BMfc 
b'^ 5 yDs J: 0 %SHff«r oHX^ZZk ifta h fix 

TVv£^„ b"? $ yD^g? -y h{Cla,25-yki!^b"^5 
yDgfcJS-^S i: . b'* $ yR3 24-*SMk»**»»*S 



IWttB&*/i^y:fc4iAa ,2b-m.{tW $ yD 3 £|s] 

b^syD 3 u-miw&mnfflmtw 
wztihzttfWhMztotz. ±tz. mtmtfmmx' 

(iproximal tubetC^^LT btfhfritz. O^f 
(Roy)3Kl996. xy F^'jyny- (Endocrinology). 
SS137&. ^29385) 14, /MWctJ^Tla .25-*BKtb* 
^ S yD 3 T'IS^§it§ H»3R*»/J«nft±A*J it^S 

[0007] b'^ 5 yDlCfclvCtt, itf£^M«^(c4 
(— StCb'^ S yDcOgenomicactiont Pf(i'it& ) 
*J4l/'-?-itl^h<0RJCE (— mz\:9 $ yDCDnon-genomic 
action tmiiXh) *^A»it. zcr>*kmftmim%z> 

Zt^^k^^tlX^^h^ b'^ $ yDOnon-genomic actio 

&ftn&&xmc\^mm^zixx\^. them*<r> 

b'^syoftllHWi. WefcfMKcAOfKr** 1 , b'^ 
$y03TH«4»«OjE*ttHU:l-5iw/«l, ^W13 ; 25- 
yKK-flib-^ 5yD 3 -C10-40ng/ml. ^«^10-20B ; 24-* 
K-ftb'^5 yD3T'l-4ng/mU ^«W14-21B ; la, 25-* 
l!^b'^ 5 yi>3 T-20-70pg/ml . ^M^^B#S 
^*»f>itT US. 25-ykR-fkb'^ 5 yD 3 {4ITFIi-C4fiic,S 
it. ttSNMtt*Xf?6 i t*%< , b'^ S yDJSBX^ 

^ S yOXZeymmt*:* . 1 a , 25-*l?-(kb-^ 5 

mizxmm&ifxwmx'tfmzti, -^<o«Kt:« 

fcifCv^. «^o<KfflS(4. b'?$yDtfc#«ii 
a^MHB-CJi. Kll»l4'lllJg(4±# LT z k Wm hfx. 

xtsy. m&mwnmWtttchzktftohtix^h. & 

WPWzt'? 5 yDco^tcti. b^ = yD 2s b'^SyD 
3 ^^tJ*f n ^i?ffl^SKt-r*^ fclcJ: OSftS^fcWi 
b'?$yD895i14<!>>?i. 1HJC^ia£. 
#a«a£, Wtt»SS»f!6. 4 tax A,#n;: 4 
O^ffi-T* < t#itc*4. vSttMb^ 5 ymmey&S-tf 

MmtZtlXm. «ttMb'^ 5 yDl^ft^fig 

tff^ii.. ^«0BK»flc^j«$iiT^4**, Clitlcff 

&&cr>temmkLxm^i>ti. z uztiumvmmiz* 

ouillon)^(1995. xyK^yy l/t'i7 (Endocrine 
Reviews). 3S16^. ^200K) <0^<04p(C. 
ttffl^»fl£t4<ffi?itTv^. MB&tztsni&m 

m cornea 4 tflai*tc &»z>ftm comzuz^ \\x%>m8t 



( 5 ) ftfflV 11-9140 



\>\ *<?>%frT24-7 v mitt 9 = >D 3 mmi,zm?LZ 

*U 24,24-^7^^o-25-7l<K-fbt'^S -y^^HMm 
14. 24, 25-*BMfc b? 5 >-D 3 O-etl. t HJ1<0$> h 1> OT 
$rl\I t&WL>frl,Z% *) . 1 a ,25-*itffcb'? 5 yD 3 24- 

fc. ^y?-?>"(Beckinan)^(19%. A^f 5 X h D - 
(Biochemistry), S&35^, SS8465H) Cc7)»^^^ 
tttMtUfifcovvnn vitroftWmtm^jMcU^. 25 

-★■Mfct-* = >D 3 «i s 25-*BKb-24-3r^y tr* 5 ^ 

tCfttHSfU 24-:**y-23,25-*»fcfc** 5 VD 3 £ g 
T , 23-*itf tl-24 , 25, 26, 27-t- h 7 7 ^ b'^ 5 >D 3 tc£ 

[0 0 08] 

sb*^svD 3 f^Hfcj:tx-e£D^fflo»B^i, -s-^m 

isawe. Kttne. **tt«flaE. *7d- 

hub*. MM, law* ffifltfMUL «sae. r 
*i«g-r«ifc*«ai:-f4, m&a, ratss 

* S >DK£fl«*>y ijV Y^m$L, b'^5>-Dg^*Sr 
<Dt** 5 ^D 3 ttfWW«riH£it U iSte-ftfflb** 5 ^D 3 

mmm, ahuma. asae. r 

WfdA. ft&flL MIPS 



J3»t4 b'^ $ >D3«MtS J:Uf*<0ff jfl^)*«J&«rifii: =0: 
m=?tiSmiM1&C0W& . b'^ $ yDSS«c<7) ij ^y Ht£ 

S. 

[0009] 

5 >Di 2 4 -*BMI««ite7-*«*a^D 

4,tc. b*^ $ >D 3 24-*iMbl)«<0jiM%S« { ±(c1MR 

T. SSI, *Ra. MfiSjfe*, IftKS, iSfliltojlE. » 
IPR^bJE. <C«EA. JB3)WfiE. fflHbMUL ^ 

( 1 ) ^*tt2 5 -yKK-fbb'^ 5 yDa 2 4 -*BMfcll« 

a&f */stt-t<?«:*a&F*«*iL^tf d n a $rwr 

4^b HHlfL««f*it«-e<^*OHW ; 
( 2 ) #b hWUWBi* 4 , T >^\ 4 jr, ^n. 
•yh s y\AX^-. -e^x*?t(±5-y hT'*>.i.H9IB 
( 1 ) E»<3»ft*fctt-eo£fltf>-* : 

( 3 ) ^b Mt?L»ft* { 5 -y hX'ib&m?. ( i ) ie«^ 

( 4 ) ?h*tt2 5 -yKK-fkb'^ $ VD 3 2 4 -yJ<i?-fk»S 
( 5 ) *Mfett 2 5 -*lMkb*^ 5 >D 3 2 4 -*»flj|« 

5M^*fcj« «aaia6H t tii*i^cD n a ^*-r 
mmmz&mtz&i&<7y?-ffi ■ ^m^Mzm^^tn, 

SB, MSJR, flEiS*. ffiHk»j£A. SJfeffi- 7WWf 
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< 7 ) tr? = y^-mmmzmmttm^. hra* 
fcli*£*-c*4*rffi ( 5 ) testox? y-- >^ 

ft: 

( 8 ) mrie < 5 ) tesjo^ic x o t:? $ >-D 3 ttfait?s 

do) $>ihKmmi?;izm®i-&0yg.ti<, w%kg> 
ttzte-Km&z'&hmz ( 8 ) tem^Eag ; 

(11) *h*14 2 5 -*igflib? $ M) 3 2 4 -*1HLBP 

(12) IBBa«ISt*/^>*«;2 OSr^L 5 0 I U/«f* 
Sr»#-Ufc«fc:**»lfi*;l'* i^OSr^L 10IU/ 

Lfclt 5 v h £ii 5 v hi: 3eBB$ HirC» £*t 
SWMPfc. *Mfctt2 5 -*BWfctf * $ M) 3 2 4 -*» 

^aiwae^afcu-f-osesaeT- d n a 

fc-f Smrie ( 3 ) Ifi«ic07 y h£tili*<Wk#(?>-®cr ) 

t o o i o ] -*»H<7>afiB^*AiWMi. *s»mj. § 

IX. #ZL<IZ. #b H«}UBi«lO«^fc:*Jtt4K« 
iot, aWfc-T^.^142 5 -*iMktr^ 5 >D3 2 4 

*M&fc*A^4£fctJ:9fttii3;h.4. Ka^p 

'BWfc-*-4»£**#AU iM«, t'fc: 

££9»fc^A»lft£fim^l>^h^T#&. 
(mH£. tmt 2 5 -TkSMfcb** 5 >-D 3 2 4 -7|<g!-fL 

mm. *ivMic<tfete**-r. 

=3: if) *#H<0 r^3fett2 5-*Kftb*^SyH3 2 



4 -*8MtH«8i&! l 4fc«'f-«0X»ae^€rtt*i^ 
T , r *h#tt 2 5 - *BMfcb** $ y-D, 2 4 -* 

[ooin *?&wx'ttmt u#& r^b himsm j 

Wfktit. »4U<li, -fx. 

tS#a(Rodentia)*5»4L<, fcOfcW^-vh (Wist 
ar. SD^ri:') . W(CHistar3Rtt05 -y hJ^^ft^T/Htt 

tUIS rq| ? [jj, ftj tun iieco r^bhH|?Uft 

?L»)^l('^A-ri.^*142 5 -yKK'ftb-^ $^24- 

tt'^tll.. 7-v hc7)b'^S>D 3 24-7j<S?-ft»#(±. AOi 
(Ohyama)lp (1989. 7Dy- ^7" -^^3 
-)-;U 7*f'S- ^-7" •D-'fxyx, |g86^. ^8977 
K) fcJ:01Wf>TJWItS*i.TO4. KS*tt*T*»55 
OOOiO^^N^T', S h 3 y H U TScOP450*t'cfe 0 , A 
aj(0hyama)^{±, b'^ $ :xD 3 24-*i8-ffc&jR^iSft£ffl 
f>7tr>yfe-fC\ g^W^B^kbpOA^^OfflfflDNA (c 
DNAfcWSil*) i 4: t=B»*LTV^. 

m (HRfcN*«|fc*Sii4) 35ffl*OT5>'l8*»^*ft 

» 5 tiMHM&eKfitr * - 1 & *> P450 ^ ^ nnim 

Zffiz.X^&Zt&WbfiHzZtiXti'O. »^>*utcDNA 
Sr $ it h t . b'? $ >D 3 24-*IWIJ»5RS 

ttWfeUitK. <S#g{C*3V^Tt>b'^ 5^1)3 24-* 
BHfcSIS^cDNATJ) - JWffllZ ? ixT ^ & . ±12 L£ 
7 -x hOb'^ 5 yD824-*»^tB*cDNAUW>fc:t . b h 
Ob*^S>'R J 24-*BMl«*cDNA (^x> (Chen) Sjf, 1 
993. rny- =r^yyx *V ti/at/l'T^ 
- *7* t-fxyx, M90^. ^4543S) . 
b'^5yD324-*«MkHWcDNA (#W(Itoh)flj!, 1995. 
'UXntl X y<>f jJ-7 T99 (Biochemi 

ca et Biophysica Acta) . ^1264^. m26M) . ^ 
IV*: 7fOt*^i >-D 3 24-?J<K-(t.^cDNA ( AtJj(Ohyara 

a>*. 1996. B^it-ftMi^&fg. mum. m\2W) 

^D3 24-*BMt»*cDNA*. Mft^Nb h«¥L«(%fc:^ 
A-T*J1*tt2 5 -*BMtt^ s y^h 2 4 -*BWt»« 
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-ftt-^ s yp 3 2 4 -*.mmm&fc=FcD&mmte? t l 

"04. 7C^h3t^± 2 5 -*K^b'^ 5 >-D3 2 4 -*Itft, 
HWiie^DNAi»i|fc:3C* (M^.tf . ^^M=5r 

mm. 2 5 -TKK-fbt^ s 2 4 -*mimmzmtfz 

-thTSSWSffltzts^X. 13r^L5«<#*L<li 
1£*_*142<I> wsyRicB*. tfflg 4 
t£4 3tc2c#l£-£.2>.r£##4 L<. 7t^)2 5-*K 
ftt'? $ M) 3 2 4 -*m^3g<o««g^3te^v^»-e 

[0012] *»iWk:*j»t*>MWife2 5 -yfcifcffcb'? 5 

mzli . b h<0 2 5 -*8Ht;b'? 5 ^D 3 2 4 -*BHfcS£ 
*®f£^£s£A£-£.5>l§£-. b h 2 5 -ykBtfkb'? 5 y 

d 3 2 4 -*K-ftp*«fE^ t mmmm v > 2 5 

b*? S M), 2 4 -*IHfc$^^£*^£#«i*?Lt!) 

•yh. -5">x^ri:' (ffiL<li?7 h=Sr£') ) 

U b KC02 5 -*Sfch'* 5 M) 3 2 4 -tKK^*J1 

H^-rsiucio-c. awt-r-?.bh25-*i!-fi:b" 

A#b MHfflJW!*fpajT* * . 2 5 -*BHtb'? = y 
D 3 2 4 -rtB^Site**)*^? ^-k 14. A 

K=$rfc'***?4 L<JflV^*U «pK*«ll»i*<7)r5 
K*»«F4U\ 
[0013] 25 -*i«fcb** S y0 3 2 4 -zkBMfcB* 

MmVlfrA* JCJj/lsA, UTS'? ) 



^•(CTx(4. TyP7'5^, zyH'jy. tTXx^-^/U 

-y h . 4>M-f h U »7AfiJ«ttB?, H-^i y 

-» fii«77fy, ^'J^Tf-F^S^H^laCEF 

*>W^»tT.I»*>'. »4 L < li^X'-m^M-th Z t 
^ ; 5r ; ea--aKa^'>^^xro^:-^-. b hi54tX 
-"7 h V 8 T7i->7'U^-?-tt;¥Zm^hZ\tifiX" 
bK 7-yh. ^^^^rfc'T-^PW^S^-ti- 

[0014] ±te<^ ^-(4. Mfc?mAm$immz& 

flS, ro^-^-fiiSi:Hl|?|Sl«^&v^4S®?<SlS<0 
[0015]t75 >I>j24-*lM[««<oaiR««{i. 

x;?-. 7-yh. <Dfi?m. urn. m&m 

i> DNAfc J: ^TUJKO#ffiC7-V 7* 

kLTffl»->. *&W4ffFJK. WH. ttM^HIJBKc^K-r 
^, rna*> 4MaK0*ffitc J: 0 PS8$ titz ««dna * MP fc 
LTfflWC. Jimi-&Zbtftm&. ifc. ^*tt25- 
yKK-fkb'^ 5 VD 3 24-*iHfcBI«»^H4. 
^ifflMc**-t4RNA*^^*D<0*«tc«J: «JBW!Snfc 

<?)«&l»W4i|I*SiJ; 0#^>ii^b*^ 5 yH,24-*Mfl: 

mmmn. mxwimz&^-zmiLo zmm?? y* v- 

?9Y (CT. bLxm^.com^-9- 
<7)TsK (»4t<(4. «5*rtS»{i<0±8S) tCjSf55^ 
*a*oae^I^W#ifefc: J: 0 , 25-yJ<®?-fbb'^ 5 
8 24-*8HbBW)6Jlfi5^ «r*»j^«f D N A SrfWf S - 
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[0016] 5^WIII)»a«t:fctt*25-*BMbh*^ 5 

h. m^rnxm^mmm^fmrnmiza^x . 25- 
wmm<r>-t^x ^25-^^9 s ^D 3 24-*^b»sit 

[0017] mAM<^zmmm&ftcvnj3(zftr>**: 
^mmx-mmmiti-^z t *>*t-£ & . stfc?»A*f#i»> 

-yKBHtb'? 5 >D 3 24-7KiHfcB*Sj»JrP *M6#h h 
«?L»% (#iL-<«7 7 h3:fc\ t#^»4L<<i Wis 
tar h%b') i^li^^ffl^ffiSPCiA 

4l£<cffi^£>ix4Sf«0{i. liaott#t hTOLIM* 
Oft. L<(iffi7>y r-=5rfc'. WKifSfc L<<i Wistar 3k 
&<?)M 1 ?vh*b') tmtthmM® (Sf4L<Jii8g 
7<y h%b\ mzfttKli Wistar ^<7)|lt9-y f-3r 
b') ££IB§-i±4.rfc£J:oTf#£>ft4. S»|B(ii2* 
2iIiJKJ:oTi>*#£>ft4^\ ftfcfcb Mft¥UMIi 
<litt5v r-5rt\ t#t;:*f4 L<li Wistar 
•y h=5ri:') «OflUaM*AlW(cW»Lfc«. 8»Eb h-Ufi 
<#*L<tt*5vh$rif. #K$f£L<*± Wis 
tar -y b*b') b^R^-tHsmtimt L 

ttfflHM*MVH&y. -JKtCPMSGtBgf 4) . fcwc 

lc hCGtBS-TS) 5-. Wi»flSISffi»'SriftcJ:Otft-^ 
tS^'f^Lu*^ »4Uv^*;^y<o»4-JI. ft 
•MBBtt^b httfLttfeaaSltc J: 0 **v?ft»5r4. 

Wister »7 7 h£ffl^4*&&ti. *«J 1 2B# 
OHJIWJsfefr (0UUT7 : 0 0 - 1 9 : 0 0 ) Tift 1 31H 
«3WL^8jIfifem±OtO^»4 U*. #b h«jft|Hfl 

y r- (if 4 L<<i Wistar^^c75ft|9 7h)«^ 

S9Mmm*/i-*>&&tk. %)4 8mimzm 
ftimnvvty&nts-u mvvtt&mzit&ztiz 

t^*<iift2 0-Hft5 0 I U/fflWc, #*L<J*ft3 0 
I u/«fr, 1tttffM4vut>^£^:»<±fto~m o 

i u/«* % if t u<(ift5 i u/mwx-hh. m^n 

tz&WMZ, mftttmz* 0?h*tt25-ykg?^b'^ 5 



tz. v*as*/P*> (-JKCLHRHh 

«rr *> *4v>«**>a**£ft-m ait MvmjHts 
fc^ffi^sdttcto. gmm&msztitzmtsiim 

*S*4*at>if4LV\ LHRH&4Wi-?-<03Ki|*{*: 

^^i/^-e-^s^tc^b M*?iiM*)h35 

*3r*. ^b M«?L»^l«t5-y h («F4K»i Wista 
r ^COitty y h) ^if^-ti, MS, LHRHfc&Mti 
^•O^^i*: (CT^. (d (3. 5-Di 1 -Tyr* )-LH-RH . [Gl n« ] -LH-R 
H, (D-Ala 6 )-LH-RH, (des-Glyio)-LH-RH, (D-His(Bz 
1)«)-LH-RH^J:IX^^><0 Ethylamide^rt') SriS-^-L 
tz&, V}4Bmzm7 vbt?cMiZ-£Z>Ztt>W£L 

<, LHRH*4^tt-e<^«iM»co»4-*jA, as, m 

1 0~6 Oyug/fflf*:, #4 L<<ift4 0/zg/fflfrTS) 

izwm^x^wzm.w?k-?h-};mt5mm*mmz 

[0018] imP%(r>2 x y-*.m\X? 5 >-D324-*^tg? 
3R»fiK^*»#ASiiX:^t V<mMfMi. 25-*BMkb* 
9 5 VD 3 24-ykBS^^«3lfE^*^^$-ti-<i>ilTi3 

r> . I*l«tt<7)25-*^t:b'^ S >-D 3 24-*il^PSjIfE^ 
nmtite&O&trr&ZklzJ;*)* WtHm&Ktrti'i'VJoto. 

rtjgaitniE-. mmmm. <m&. mmm. mm&, mit 

Lxmrnthzttfix-Zh. tztui. *&ww?x 
jK«siii»Effioe. <&m, maim* wmm. 

w^lB^. $ ^>(cM«i^«, m&&. iSfliiiffi. ISM 

*iiae. 't"«a&. mmm. mnm. mutMRA. mm 
m^mcox 9 v -~>9*ft ?zb w*it&vt> h . * 

fc. , *lfe B J025-*i!^b-^*yD 3 24-*eS^» 

S»fzrP#@A£ix*^b hqWLMflJ^Wffl^ffitti: L 
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flat. iCM. nmm. mmm. mtt»M. 
[0019] txtcoxminmiirrmAmnmm . «g 

4»<0DNAfc L,<(iRNA?ra:^tFrrs*\ fciWiiHg? 
£ J: 0 * wmm&Wfirt & Z b lc «fc 0 . 

im\s*7'? -<?>m&i:ftm<r)wm=F t nm&mz-y 
*ur. *.ra>£>. t'j?5^D 3 24-*ggfl:Pm^^:S(c# 

[ 0 0 2 0 J *ft«a&l£¥*A#h MWUWMdL R 
IE, <C*£ft. tt&ft. ffiiftffi. MfldBffeft. !S«fc!£. T 

h. %frxi>. ^ftwcomz^mxttt hmwMmi±. 
f£mm&wzG-rz> zb*<o. ^m&m^m ■ i&mmw 
v--y^wnm^mm^im^y : ^xhh. a*. 

h Z b *> c> . 0tt Jf t'? 5 VD3 mf9r fc' H-ffl&S^ • 

x\^htK *%pft<nmz. : ?mxttt. bw%3tmi±. zco 
*o*mmzm&-?2>fflm&i>3zmztixt$t). zcr>& 

( 1 ) 57 h-di, flnttfc±4#*3Efl:i±fc htR«t 

( 2 ) 57 hfli. «**jS#*<OJoi»fc:J: *£Hb&«, 

( 3 ) ^BK*Jj:t>'«i8iiRO^-fb^£l<}-7-*-T'*)4r 

( 4 ) Sft* W1Wai<^>»«^^J3j:t/»aSKHl«<0 



[0021 ]$ f.tg^f/l't LTI±s lilT^jR^ 

( 1 ) t^mm-?^*. .7 y <mmztixti o . » 

A? 'J—— >-^¥Pfltc LA>ffl^£ i t tfUJjfc&i, 
*f U *^coiie^A7 -y hTli. b b<0*&&k 

( 2 ) *&W<omGrFmA7 y UttWaBlc*^ >»W 

( 3 ) *£BJc7)iif£^^A7 -y h<7)*SiiaD*3 ilA'SIJg 
(4) #£MMB<£. igAWffio^x/Ki^ffiU-C^^rv^ 

( 5 ) «UlJflU!E*7-'^7 -y hSHC*HEfc±tflB»*7^ 
7-y hWistar Fatty^^tCtJV^T fc^ W\-^J^(7)iijD 

^ /x . -1 *i t> cnwtff-* -r> Wi25~~3m&mmxw.t: 

( 6 ) *i^»if«A7 y hii®miizwm<r>m 
mz^L. mmtti>izmfrL. ■&mma<?rw&u&z 

[0022] *fSB*051*tt2 5 -*|gfl:t'^ 5 ^D 3 2 

»±. wmnuzmmt zztizz^x, ummmw 
9 5 yD3immmzmmi-&m&<v&mi:mfct& z t 

izX 0 . t*^ 5 ^D 3 ftl«S«t:ears^^R6 • ft 
yh. 7*. -7^, b>y^", bh^ri') 

-sb MRU mm. waste x) icaannrv^aw 

Mi*fla£, «K#f. JBStHE. flWfctt&ft, 



cry?® ■ &mm&m (mux. xt**-**. ssw. 1^ 

rf-Kttft**. ^ffc-ft^. WHffiSWSr^) £x? 
•J - - y ^ S i t . 4 , #3&HJ!cr>X 7'J- 

mmmm. mmmum. <m&. mmm. mmm. mit 
*te\m%zn&myi&tt-rhtm'%.zixhite'£. (2 

mamas, 4>gi£. stfjas. HKffjffi. M-rtsgs*. m& 

mmmzm^x. bss, -wmB. mwnm. mm 
A. ffiBBJUje, Kjia&fbffi. *tJja?i. mm&. 
mitHsmm. msfe. toss, m 

C ffi?iJ#-^ : 1 D f£iB<OS!£&0lJ 2 Tff ^ixt PCR(^ 

imm^ : 3 3 tmcommm 3 t-i? pcr 

ClE?iJ#-^: 6H^O»feW4T'fi : i5iX^PCR <jtf 
[0023] 

y^t'i^T^-t £i§-£\ IUPAC-IUBCommision o 
n Biochemical Nomenclature t,Z X &B&#$>-?> V»'4Mji£ 



DNA 
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[0024 ] 

immmi MTizmitemt:mifx*%pjiz£ vatrntz 

4T't*^. 
[0025] 1 

5 HpMLV-LTR-ViUminD324-HydroxylaseO^^ 
: eo--aifil!W T >-f/^7 , n^:— ? — (MLV-LTR) ti. 
=f7(Goff)ag (1980. -feyKCell). SB22&. Sf5777H) 
iZiffiZtlX^^Ty XS. KpYJl&JfcW^XS KpIRA 
01£fljffll_£. (SV40) (4. ISIlMOkayam 

a)^(1983 s tUJfj?- A-f* 
Dy- (Mol. Cell. Biol.). §S33£. ^280^) ; Mlli 
<0kayama)3Kl982. ^U^-jl?— T>Y *.)Vv — 
/N'^fjfnv- (Mol. Cell. Biol, k W2%, ^16m) 
^^E«J$i^TV^Sr5XS HpcVDliJftcOT^X 5 KpIR 

TOi3fc«HSL/£. ^^(OhyamaJ^dggi. 7x7" 
X U?-X(FEBS Lett.). ^278^. *195JD KKK 
<J0pUC19-24-hydroxy 1 ase ( KSl^^S^gB^Ba&iiil: 

*EcoRI J; t^Scal T'flJBf t X . 5 ■/ h 25-*B?-fkt-^ 5 
>D324-7t<K-fl:^cDNAS:^-tf3.2kbpco|(r)t^»^„ C 
WBfA-SrPmacIT'WBr LT^# <bix^pUC19-24-hydroxylas 
e^*<7)EcoRI -Pmac I Br A" ( 2 . lkbp ) lOOng $■ , ff 
T/U* 'J 7 *• x 7 t * — fef < SSJt«c^ttS! ) T'^S 
L. 5' ffiWJirJi'ig'fCS-fToTt. J^TpIS^pBluescri 
pt II KS(+)£0LacZ^A?^-7>'Uf-7O-->-^ 
h^ilJUBS^Smalfcit/EcoRI-C-WBfL. pBluescript 
II KS(+)i*eOSmaI-EcoRIffliW- (2.9kbp) pUC 
19-24-hydroxylaseri*<7)EcoRI-PmacI|lf)t (2. lkbp) i; 
pBluescript II KS(+) i*<?0SmaI-EcoRI8ff)t (2.9kbp) 
t^^*yy>f>-*-y3yJf7h (^Sjt1*^lti?) 

S:ffl^ri6*c. 6ottmmLxm-&z-&, ^com.mm&m 
»u. r^t^y>wtt«c*»yt. zn&n&tm (Es 

cherichia coli JM109/pBluescript II KS(+)-24-hydro 
xylase) h'DNAS:II|l|XL. MRRBSR^JBiS: 

fi 1 ^ . pUC19-24-hydroxy 1 ase^*«0EcoRI-Pmac I frfr 
pBluescript II KS(+)ri*(7)SmaI-EcoRlBr^'F ,: lt-IE 

■jitiMzm&ztix^&zt&mmL. 7*5x5 HpBiues 

cript II KS(+)-24-hydroxylase (5.0kbp) Z'&tz. Z 

com^a >xY??h £0>m.mm8mw8Hz£r>xm 

luescript II KS(+)-24-hydroxylase£$iJ|&8|!f4iEcoRIfc 
i^BamHITWrSrLT^ y h25-7)<ig-fLt'^ 5 M) 3 24-* 
SS-fbP^cDNA * -tltt &EcoRI -BamH I Bf^ ffi^l L fc . 
-yj , MLV-LTR-S-* < ^ ^ - T* h P I R A01 £ EcoR I «t tf 
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Bgl II T'®m LmV-LTRSrS-W-f SEcoRI-Bgl UViftt: 
»»Lfc. *<Wk±M<F>? y h25-*BHfch'* 5 >D 3 24- 
*K<kS*cDNA ( P UC19-24-hydroxylasei*) £ 
4EcoRI-BaiHIBffri:MLV-LTR**^rr4BcoRI-B«l I IBFr 

£ffi^^mJM109 (-•ytfyi'-i'ttii!) IjMm 
U T>e^'JvWtt8:£'#*:. ;^fW (Esch 
erichia coli JM109/pMLV-LTR-VitaminD 3 24-hydroxylas 
e) *>tr7AS KDNAfcHURU IWRRBIS^IStefr v\ 
pBluescript I IKS(+)-24-hydroxylase&3tecOEcoRI-BamH 
I Bfft-tfpl RA01 &#OEcoRI -Bgl 1 1 Bf frrt iE*l*Ifc:«f^ 
&fV?V^&££:£iiEgU 77X5 h'pMLV-LTR- Vitamin 
D 3 24-hydroxylase (6.2kbp) .1 <Djtfs^3 >-X 

£0 1 

[00 26 J 2)*u--Slfllffi^-r /ux<7>mizr?mwm 

*»TIW=25-*IM:tr* S >D 3 24-*IHt;St*jif5W 

mmt LT4S7 v h-Wistar «^ti:8jli&-C'.«AL. 7: 
00-19 :00O12B$^»J^rijiS^W Lfc93i»05» 
WfcJflV\ a-riHBllrOOKIPJBWaWJ^E^ (ttML 
«Mttt)«W«*/l'* ^ ) (301 U/Wti * (C^St L 
TISItt^frT'^WL. 3 BBll:00te*W*»jft>tV« 

>- <t hM«ttttwmbh/p%v) (5 iwmmzm& 

rtfc&ttU Ji5-yhWistar ^10^£Wt<Z>flfrl:l 
7:00 (CI : lTISjJg, 4 B §9:00^ 

^I0$:jM^L^. 14:30*^±Er7X5 HpMLV-LTR-Vi 
taminD 3 24-Hydroxylase£ClaHC,fc oTlOTrL. 
lOOjug/iKOiMEKWHL, *<01~2jul*»RMtT"C« 
KL*#«>«WLfc*«i«aB«?DWistarJfitt9 -y MB«Ott 
tttt^XL^:. HER^ift-C^«L, 5BB13:30^2« 
K£«gfgLT#»£>'7:7>- (Wagner) 4. (198U /Oy 

t'fxyx. HS78^. |g5016H) CIBttS^lfc*igtCfl! 
oT, fa*£ii^«SWistar^gt7-/h^Bl : ^fflL, * 
tfStffc. iStt*gOj«Wistar^7 •/ h (HjBlftfclft) 
»± . OB @ 13 :00ttBKW»*/U* XSfeHJ*;^ V (Lutei ni 
zing Hormone-Releasing Hormone) £>& W£-€-6D|gi&ft: 
*&Ta«(40jug/«fc)U 4BS17:00£. ffi«t£%L 
fcfltZucker lean^&S V\«Wistar^7 -y M2j§fcl 
»Offl#fcl:rCPJJg, 3*IJ§-t»:fc. 5BS9:00£. 3*12 

fc. 

[00 27] |d!0l2 

25-*|g-fbt'^ S VD 3 24-7j<ig^*®fE^A7 7hO 



77h b? 5 yD 3 24-7|<K-fl:PScDNA4 1 021-7 
—<ryTv4 1 (5' — AGGCTGTGCTGCTAATGTCAA— 
3' : BWI#4t- 1 ) , tS XX/ =7 v Y b*? S >"D 3 24-7fcBHfc. 
S^cDNA4"021-7-O7°7-f ~?— 2 (5' — AAGAGTGGGGGT 
CAGAGTTCG— 3' :ffi?iJ#-^2) £JflWC. ^U^7— fe" 

fi^ur^yay (pcr) £ft~itc. KDNASUKttii m i 

X3*NB1E] . ^T94'C30^-^65'C1^— 72'CI^CO^^ 
?/M&25E]R«U Ki6*tl.0XT^ci— XGTG (FMDK 
^rD/?htlJS) yyl^aLTJWttftttU 783b P 
COTC^ £WDNAA>- h'A^A>a^» 7 >y h SrSSflU^. 
!H41»l^jSf?7-y h^^WLTtr^m. PCRNH£fflKtt2 

n^pam^mmz-o^x , $^>(c SDNAps^i^ffl 

?iJ$:^-tj600bpc0^'34f^y^>-DNA7'O-7' ( U^7" 

24-*R-(kBS^cDNA^$lJ|S»SXbaI i. t/K P n I T'tlBr L 
/S940b P Brn-5r 32 P-dCTPT7 ^^77 >f A*(C J: OS 
HI Lfc 7n - 7"2: ffl . tf N^f 7" U ^ -f -fe'- a 
yffitCtO^WLTt. -e^moif^, «3&^cODNAS:P 
stl/BamHUCj: OWBrt. 32 P^lt§^»r/t^7*a-7' 
fcLTKSHLfc. ^Wffl^DNAJi, ^-^^^,(1986. V 
-b°O.L — 7-<V7 -f 7>)X iy7'J (3— 

K X7'J>/' yw\'- ?iK?h>J — ) ) tciE«6$ 
*ut*J6K:J:0. *<0»|;lcBBr«-3&»feDNA*«iajLfe. » 
^n^lg^U-y h^70%X^7-yl.tt"-CllHia^. $g 
-eLT2Wjul<7)10mMh',>X (pH 8.0) . ImM EDTA 

Xf&lzWBiL. 1.0%r7yo-XGTGy;PSriiL.r«^, 
SISSrtTW ij^O^fV (Southern) (1975. if-^—f- 
IV ^Is^-J-y- JUXuiS-^ ^98^. ^503H) lz 

o-7*5:fflu^^. ^<7)7 -f yU-^-5rro-7t LT 
-m'U 7 V 3 >Zm\ -5-^f*2xSSC. 0.1 

%SDStCTSfflT'2Hiafe^L, ftKO.lxSSC. 0.1%SDS^ 
T68'Cr2El^ . CI <D^VJ\A 7' 'J Hf- ^ 
3 vi£<oiS*. «^U^5E+4Efc:ti^ri.8kbp<offl{B 
lC>-^>/U*^<i>fL7t:iOt\ 4E^th7-y h*%A$ 

7*o-7*$:fflV%|,^-ti > SDNAiit?t)$rfflV^•C. DNA^ 
il-PitlOAtg^tflffiWSftlsi 1 && V^iCla IT'^tCWB/f 

t . i . 0% r #o -xGTG y^t a t Tttm^fi!) ft V \ 

^-Sr4xSSC, 50%*)V£.T$; F. 5xDenhart?S, 50Mg/m 



(12) 
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(CTSitC150fiL 40*** U &{C0.1xSS(\ 0.1%SDS 



5 O60iif*cT25-*K^ b** 5 VD 3 24-*fKfcHBIBi 

vimwm^m-i (at) % R12123-6 (at) . R12121- 

7 (iK) . R11293-5 (18) fcit/R11293-9 (tt) <7)5fl 
*T*Sifc3&«IIB$ilfc. R10175-9 (tt) tt. 

[*1] 



_ 7 y hpMLV>LTR>Vi taminD3-24HydroxylaseO^A^ J: y h <0tttfJ*5:£ 

7 7 



spaas 



pMLV-LTR- 
VilatninDo- 
24Hydroxylase 



37 
38 
39 
40 
41 
42 

«■ 



110 
265 
245 
220 
274 
126 



fHMEtt 



63 
60 
97 
98 
61 
57 

436 



18 
17 
21 
36 
24 
18 

142 



18 

30 
21 
36 
24 
18 

141 



1 
0 
0 

I 

2 
2 



[0028] mmm3 

l)y*y h^x^^^i^Vjie^Oro^-^-^O^o 

y v hi^imm¥<mmmwb lx. yy h*xr* 

(1989. 7Dy-f>fy^ *7 ^i^s^/U -Til 
*r lMxy;* % 3186^. »1143K) OJgS 
l»!l<0f^*ti:ts y-zh^x^^/W^ymi^f- 
yyADNA4 j o24v— orry<\ 3 (5' -tgaggacatta 

CTGACCGCTCCTT -3 ' : ie?'JS# 3 h *3 J: 1X5 h *X 

4(5' — AGTTGCTGTGTGGGACTTGTCTGT— 3 ' : BTHHM) 
SrfflV*TPCRffifc«fc £^#£ftfc»Mi-£TA-Clon 
ingKit 2:fflV^ — V^Ui. *<0*SE#l£:ABI 

[00291 2)77 h»^*ae?^«NB«<OT«fc: 
hy*yX^ Y pOsteoca 1 c i n- V i tami nD 3 -24hyd roxy 1 ase<?) 

mm 

(SV40) [S](ll(0kayama)^(1983, tl/ 
^ra7- *)Vy- A^oeA- (Mol. Cel 

1. Biol.). |£3^ *280H) ; fflll|(0kayama)l£Kl98 

2, ^Ka?- 7VF *.)Vy — yq^-Qy- (Mo 
I. Cell. Biol, h SK*. W161H) tlgttSixTV^ 
TyX 5 KpcVDli3ftcOT5X5 F pi RAQ1 
~$*-?-£&fflL*:. 77 bOsteocalcinjff^ffl 
ilWffiHOjf A $ tltz 7 y X $ H pPCR 1 1 -Os teoca 1 c i n 

proraoterS: , Hindi II& itXXbalT^WT L . 600bpCOHJr 
frSrtlfc. — *\ pUC118$rHindIII*>J:t/XbaITW»T 
U ±AWMK*2JiyyA ^-v-a^y N (SIS 



<OR*BW*ffl^*»lIJM109 (^7*y^ttl!) £ 

£fc (Escherichia coli JM109/pUC118-0steocalcin pro 
moter) frhTyX* KDNASrEJlRU ^JRS^^WBf Sr^r 
1 1 % 600bpcOWr>t **pUC118lCiJS£' $ fit V ^ & <T t £ 5112 
TyX^ FpUC118-0steocalcin promoter (3.8kb 

p) *mz. m~*ixitmmm&cz\&£m\\o\x'm\ 

U 2.0kbpOScaI-XhoIBrM"SrigiRLfeo H*fe0»lTl# 
htltz7yX^ HpMLV-LTR-VitaminD3 24-hydroxyIase 
(6.2kb P ) SrClalT'tJJgffL. 3.2kb P OVitaminD 3 24-hydr 
oxylase cDNASr^OKJi fcHKLrt:* pUC1195rAccITflJ 
BftL. ClCOBf>T"S:3.2kbpCOVitaminD324-hydroxylase cD 
NA£*tr»rtf-fc*#9 94^-^3^**1* (Sffl^J* 
5rfflV^T16°C. 604*^3 LT*S£-S-ti\ ico 
RiB»S:fflv^*HI»JM109 (-yjKyy->UW*tt 

MlS^tt (Escherichiacoli JM109/pUC119-MLV-24-hydr 
oxylase) KDNASr0JR L. MIS^flJBrS- 

m ^ . 1500bpCOBrfr^pUC119(C^^ § tlX V > «, <! t £ «g 

/7X^ K P UC119-MLV-24-hydroxylase (6.2kb 
P) -ecOf*. ScalftitAhoI-CWBrL. 3.8kbp 

coScal-XholBrit^IXtf L , C eoBrfri: ±K Ltc2. Okbp 
<OScaI-XhoI»rM-4:*^*55>fy-S/3y^fyh (S 

«jt»3Si*tt«) zm^xwc. wfrmmLx&^z 

d^O^WIS^tt (Escherichia coli JM109/pUC-0steoca 
lcin-VitaminD 3 24-hydroxylase) fyt>7°yX$ FDNA$: 



(13) 
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pUC119(C^S^T^2,^i:5r?ifgL. 7yA$. KpUC- 
Osteocalcin-VitaminD 3 24 -hydroxylase ( 5.8kbp) 
fc(H4). 

[0030] H*S<ylj4 

1)77 b^fefef*jifE^SiJW«l|gcOTirac25-7kS!'fbt' 

Wistar/crj7y h5»Mll78«ic&AU fc*fii7 

*K ■fiT«Ali«B*ii. ! flr*»->fc. ±teT7XS HpU 
C-Osteoca 1 c i n-V i tami nl^ 24-hydroxy 1 ase 5r H i nd 1 1 1 $5 X 
tfScaHCj: oTtJJBfU 100/xg/Bl<oaUK(C|ffl» 

T\ aALfclP*V^- (Wagner) t> (1981, 7oy 

-fxyx, £78*. SB5016W) ^J:0ie«iS^*jfetc 

mmz-ttti. zti&nmmstarjm? 7 bv&GRtzx. 

-?X%tzh<F>X'fob. Wistar^ggV'/ r- iiflrl&ft ( B* 

(Luteinizing Hormone-Releasing Hormone, — 
(CLHRHt B&^il-& ) *SWi*<OJM«fc*&Ta#<40 
MS/mmt. 4B@17:00K, mtmtLtzWhxker le 



TH8, £E3*fc. 5B §9:001::. £EStffcli?? 
[0031 )2)77 hitfi?*»ALfc 5 7 r-cDtf-flr 

5 y h2&-*BMfcb*^ 5 Vlfe24-*iMlSi*cDNA 
$><r>2Y?— COTyJ 5 (5' — CTGTCTTCTTTCAACCTGG 
AT-3' : KW#-*5 ) , fc £1*7 7 r-25-*»ft:b*? 5 
>D 3 24-7km\MmcDm'pcr>21~?-cr>T7'( V-6 (5' 
— TTAGAGTTCTGTGGGGCATTC— 3' : @B?iJ#-5|-6 ) £JBV> 

DNApSJfel w 1 * Mgf*-C50«tc#R L fc t <0£ 
fflUT, i-f94*C3^iailil, ^-C94T30#-65'C1# 
— TTCiawM ^/PS:25BRgL, RJEttfcl.OITXr 
CJ-7.GTG (FMDnM Jfrn^httli) yjUZMLXm. 
fSMStl LX „ 765b P coA# $ (ODNAyN'y ^ft^ 7 . y 
h^SS'JL-Jt. .-£itl37ffi8#0;gfr7 7 h JrHWfUcg 
PCRBtt{i«s(iHl#:T'S.o^. 7>tfrfflcDDNA«, * 
1986, vxfJLl^-r-f if 
xyyjjl- xry v?-" yw<- 5 #7 

hU-) ) IdeSJ^^^cJ: 0, JicOiftlcingJrJta* 
£>DNA£tt£tS . fS&ixrtr&i!^ 7 h £70%x ? y 
-/U+TlEKfeHK 96* U ^LT200//l<7)10mMh U^. 
(pH 8.0) , lmM EDTAtCflS&S liLhOfe**' 
4.. SiK^mXv 7 Mi«**9R01163-l<Oim*"C* 
* <T jWWBSfUfc . injection^ ±t>'jt{£^ft?t^*g 

[fg2] 



an^^$> h V «Wi star&$ft 7 7 h \2mm<7>mW 1 1 : 1 

7 / hpOstcocaIcin-VitaminD0-24hydroxylase<OftA»- i *Jftf£?4e#9 -y }-<DffclU$£* 

5 7>S 











Mm 




PCRlfct£®#* 




43 


248 


86 


19 . 


19 


0 




44 


30 


20 


8 


8 


0 


pOstcocalcin- 


45 


64 


34 


6 


6 


0 


VitaminDS- 


46 


286 


49 


24 


24 


1 


24hydroxylase47 


147 


90 


35 


35 


0 




48 


261 


102 


45 


45 


0 




ft 




381 


137 


137 


1 



[0032] 3>25-*BMlSb** 5 VP324-*iMb»«ae 

mm?mAi}mmztiK2&WicDF i im^paix-mm Ltz 

LTROT«E^»AL3t25-*i!^t'^ 5 >-D 3 24-yJ<^t:» 
^iif5^^*-ri» 7 7 h <DF, »«JK»£ SWt UT . Wi 
stzr&m&7 y b tVAZ&iZftit:. -fO^*, Jt[5 
m7 7 hR9121-7lCfc^T<i, F,{1*12E$:1R# 



7 ht'fcS i fc SrWBLfe. it€^@A7 7 hR11293-5 
tCfcv^Tti, (f7 7h*14EOX»L, PCRtiSJiCrF- 
««eott* . 3 *>6E#Jt{5^*SA 9 7 h Xh *> 
te. mmf-mXy 7 hR12123-6£t>WC<i(? 7 7 h $-11 

7 7 r* *]R»U. *<0 3 *>3E* { «f5^A7 7 
*ofe. «[S^A7 7 hR10175^c*3^T(iff7 7 h 
£l2E1995^2fl 12BtcTOf L, PCRtc J; &jtfi?Weo 



(14) 



11-9140 



mm. *<?>o-hmi)mte?mAy v h m& 

Ml01163-l(C*iHTttff9-y hSr5EKt# 
L, PCTfcJSilfiK^tftJ&OfSJIL <?-<7)d*>lE#itfc^ 
SSA5 y hX'h^tl. lfifiA7 7 M»2205-l£t5^ 
Ttiff 5 ••/ b£l2Eim Lfcrt>\ »Ie7«A5 y H±t# 
t>tl*£fr~>ti. a±CDi£$k. R02205-l$-^<-r^TcOii 

A^ -y h TF, jlfc^ A 9 y h #f#£>*tf: . ft 
n^^^3b'-itf5^A5 y hO^*>T\ fcfitfSi 
f&T39g, «iftLfcfll«*«t-6l!*«* (R11293-9)** 
WB3*ufc*«, SilfcT*S0ELfc. iif£^A7-yhR 
12121-7 (fit) «, Wistar^j&ii? y MEEt 2 EXE* 
fi=v\ lgiaTiil2EOf?7-y PlitlKPC 

?t. ±iatiBi«^pcRtcj: "jae^uoeitfofcis*. 

•?-<y)0 ^>2E* t itfE^3IA7 y £ &&£?>2 

jgg<7)R12121-7-2 (It) &£XJ®\2\Z\r7-A (it) OJHJ* 
Xie^fc 0 . 15Ecoff5 y h fcBM&Ufc. KMzJ: Oil 

IHSrffVK -eof^ft^ y htco^TPI^tcPCRtc,}; *)& 

mm. ttm&mvz. ^r-vm-&m&.&±v : im<5r? 

mXy y h3ET*S Z t tfWhMz%-itz. tXt<F>k 
dlzn^ittz^m-kmt, R12121-7-2-1 (it) . R121 
21-7-2-3 (it) , R12121-7-2-5 (it) , R12121-7-2-11 
(fit) fcJ:tm2121-7-2-12 (St) TjbhZtimbfr 

[00 33] »I4^J5 

25-*Btffcb? $ >V 3 24-*.mmmMte=FmXy -y h<0 



m^mX? y bob? 5 VD 3 <r)«-ffi^-cogi^^v\ 

^mm^mmm^m^^ awt-b'* $ yDx^^ y b 

•y h*3J:lf|5]ffl7-y bfcfljwc. *tl*tO£* $ M)£ 
l$£Ca 0.5%. PO.6% (C^iEL7tAIN-93G»Mfflf4 (*'./ 
x>-^;p»««> fcit/)8H;*XykT-lMI§L T?'J;U 

M)£l$£Ca 0.03%, P 0.15% KI£EL/£AIN-93Gff8?fisi 

fcSWIfctt-CflW L . 85if»cOfi^a te b? $ yDfei: 
fflte2nl»HU «j£(=J:"3Jllfll*WRtfc. fet(±B 
*b'^ S >qe£«*<1989, b? SVAV b'y-y?(3) 

fc. b'? S M^aK^^A&fiBfi^W^Og-fl&cO 
*W»^ttliBIBrtKtr->fc. b'^SVD 

mm&TBXy y ho^*«ii35-i67g. mmm=?mx 
y-v v<r>tew,±\i9-\5nx'h~>tz. -u. lE^mpm 

iZtiUX 8 j§a$<7)R9121-7F, MM&rf-mXy y h&tm. 

(i206-224g, mm&^-mxy-/ Y<nwm.m<x>%X'h-> 
ft. b^ syfhv&WftcofcMMimte. b^=yD^ 

-fLb^ 5 >Xh . 24.25-ykK-fbb'^ 5 VD 3 J3«J;l/25-*R 
5 y h t <0BT«!B«f*aW«.4>nr . b*^ 5 M)AS 

^, I&AfiWWKfcVvr:, 24.25-*BMth*^S>D3* 
«, iE^F^A^ yh 4«+3«*«10.0ng/Bl ULhOffl 
T'^o^cO^ttLT. ^jtfE^^A5-y h<i7-9ng/ml 
Wffitr*-ofc. 25-^K-fbb'^ SVD 3 4(i, i@2E<iflC35<l 
9-13ng/n.lcoKH^$>0. «»i*fe<t«r*»ofc. la, 2 
5-*i!^b'^5>-D3l:<i. ^jtte^8IA9«y h-C130 P g/ 
■1. 89pg/ml ilfif«A5 7 hT54-llng/BlT 

(^3«M) . 
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mV&ft 25(OH) 24,25<OH) 1 a . 25(OH) 
Vitamin CO Vitamin D3 Vitamin D9 



No.l 




<3ng/ml 


Llng/ml 


30pg/ml 


2 




<2 


<0.7 


65 


11 




<3 


<0.8 


95 


3 




<3 


<0.9 


81 


4 




<3 


<0.8 


77 


6 




<3 


<0.9 


75 



No. 7 




19 


10.9 


37 


12 




14 


8.3 


39 


No.13 




17 


7.7 


130 


14 




17 


8.7 


89 


R9121-7 




13 


11.1 


11 


R10195-9 




15 


10.6 


54 



[0034] DlEft&ffiLtzm^mXy y hcojftt^b' 

25-*BHfch';5' S ^D 3 24-*i?^i«ae^A9 <y hRO 
2205-1, R12123-6, R12121-7, R01163-ltJj:l^R11293-5 
<7>m5 E(F 0 ffltfs. 20-40jHSp) . R12121-7F! ^frjtfS^ 
A5 y h 2 EE&J: l/^itfi&i^A? y h 2 E^ifl* 

s ymm'moie.mz'fT -> . *<o»*. ae^A 5 y 

hc7)25-7KB?^t*^S^D3fi(i, 28-10ng/ilT*o/S. 2 
4.25-7j<K-fbh"^ =^D 3 a(i. itg^*A5-y NR12123- 
6. R01163-l*i kimvm-^tfV). Ong/ml tJLh<7)<lT'$>-P 



tz. R12121-7F,fflfiM4, &2 EE*n0.0ng/mll3Lh<7)ffiT' 
J>o£<D£*fL-t, M2fflf*li^*U^&vMfiT-£>-? 

. la, 25-*BHt t* * 5 M) 3 Sti . »g7* A 9 v h 
R02205-1 . R12121-7J3 «fc t/F, ^g^p* Afl«*12121-7 
-3ttOMtlt*n00p«/mfeLh-C<(i 0 , 24.25-*»fcb** 
* M) 3 ficDi§^t<y){±, 1 a ,25-TKSHfcf;? 5 >D 3 S#* 

9-y Hi«cSH^A#*»-5^ (a4#i) . 





25(OH) 

Vitamin CO 


24, 25(OH) 
Vitamin D3 


I a , 25<OH) 
Vitamin DJ 




ng/ml 


ng/ml 


pg/mJ 


® RI2121-7-1F1* 


21 


13.9 


8 


(2) R12121-7 -2 Fi»*^f£l*£ 


28 


12.0 


7 


(D.R12121-7-3 Fi 


21. 


7.7 


110 


@ R12121-7 A Fi&fs* Cg* 


10 


3.9 


82 


<D Rl 1293-5 RriHS^F<K# ¥■ 


17 


12.2 


25 


© R12121-7 RritfiS^-IE^ * 


20 


4.7 


125 


(!) R12123-6 R>«<£^fK»£ 


16 


11.0 


52 


® R02205- 1 RriftfS^fe^ * 


25 


6.5 


195 


® R01 163- 1 Fo&&=?-m& Z 


18 


13.2 


13 



[0035] 3mm=FmA? v h£.tnf&Ritm*0m 

fflWLfcNo. 12121-7C0F 1 <0af5^A9 -y hWfi*T. 



£B±fJL. fBSOJt^SSA^ y htJit/fSIflg^ -y htcifctt 
* <^*l 6 «tflatt(fflffc#-fl2121-7-3) jWR» $ ft* . 15 



(16) 
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A77 ht±i9-2ig, mmm? •? Mii7-23g-ca o . *l 

t 0 0 3 6 ] 4)25-*i!-fkt'^ 5 ^ 24-*BWI3l*3H£ 
Stfcl^A^ y hR12121-7^^F 2 ffi^c7)^o^f*cfc 

^^«=lfC450-500g. ifC300-3»g, ^T-nfg-£-f«i 
T'450-600g. iMT*250-400gTj)o7t„ PlcL^V^ftiO 
Kfi^Tfc, JMNiBtf>6*l& (07~08 



[0037] 5)25-*»fkb*^ S VI>324-*iM»«ae 
BWT\ £fo7«A5 -y N024B$|§]JS£ 5 -y hfflSKt 



f-->HA^XF73-IW7050 (SBBMOSH^^aS) Sr 

*asut. js+r^ys^fits. ste?«A 

7-y hFoi&fttwJsV^T, R12123-64t**41jiiS-C'129mg/ 
H. 44fflRT161mg/B , 47>li$T'214mg/Bi:;«ffi£* 
U Sfetj«»*iBdrfci=JllSnUte. ffe?)»{zrRfA 
77HI 7.5-37ing/B<Ott£?n:U littl*ll;:*j(t£3! 

-SdWi, »E^SA5 y h#9.3-24.7mg/B<9«£jF 

>&/m*t> ? Ri2i23-6fli#4ii!it$-ei 

3.6. 44Mi$T-16.4. 47ji8*-C21.7fciSi<i£*U Sfe 
(3UB&3&-3 rtfcJUtDLfc. fl»W>iH£?*A5 -y Mi 
0.31-2.47<O«£^Lfc (*5*!R) . 
C*5] 







tfirfS 




Albumin 
(mg/day) 


Creatinine 
<mg/day) 


AJb/Crea 


R9121-7 


/ 


R> 


52 


26.1 


16.5 


1.58 








55 


29.1 


16.4 


1.77 








58 


37.0 


15.0 


Z47 


R10175-9 




R 


48 


26.1 


24.7 


1.06 








51 


28.9 


23.8 


1.21 








54 


7.51 


.243 


0.31 


Rl 1293-5 


* 


Fb 


44 


11.0 


10.2 


1.08 








47 


8.0 


11.9 


0.67 








50 


14.8 


11.3 


1.31 


; R12121-7 




R> 


41 


6.50 


7.60 


0.85 








44 


4.80 


10.6 


0.45 








47 


7.05 


9.33 


1.31 


R12123-6 




R) 


41 


129 


9.50 


13.6 








44 . 


161 


9.80 


16.4 








47 


214 


9.86 


21.7 


R01 163-1 




R> 


36 


10.7 


10.0 


1.07 








39 


8.70 


10.5 


0.83 








42 


8.10 


10.6 


0.76 


R022O5-1 






32 


8.30 


11.6 


0.72 








35 


10.3 


11.1 


0.93 








38 


16.8 


13.1 


1.28 



ss+r/krs vmt. murf-mx? y m, -fiftieth 

t\ R12121-7-4ffi#26jM§$T'372ing/B. 29jIiK'352mg/ 
B. 3iai$f 311mg/Bi:«fflSr^L. flSOitfE^&A? 
•y hF,1£ttRl2l23-6-3ffL R12123-6-94l^l9-28.6iiig/B 
<r>m.Z ^ t , R12123-6-5tt(i^llmg/ B<Offl£ * Ut . 



UTf-->-SJt(i. R12121-7-4Ji^26jlipT'26.6, 
29iI»T"21.5. 3151^^-24. 5tffiffiSr^L. flfi<7)»{5^- 
iA7 7 hF,ittft(i. 0.45-2. WJtttSSLJfc («6# 
S3) . 
[*6] 



(17) 
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HI. f p- 




Albumin 
(mg/day) 


Creatinine 
(mg/d&y) 


Alb/Crca 


R12121-7-4 / 


Fl 


26 


372 


14.0 


26.6 






29 


352 


16.4 


21.5 






32 


311 


12,7 


24.5 


R12123-6-3 


Fl 


23 


26-5 


15.7 


1.69 






26 


22^ 


16,8 


1.36 






29 


20J. 


21.6 


0.95 


Rl 21 23-6-5 * 


Fi 


23 


113 


8.00 


1.41 






26 


11.6 


7.84 


1.48 






29 


11.9 


26^ 


0.45 


". R121 23-6-9 <T 


Fl 


23 


28.6 


13.6 


2.10 






26 


19-3 


10.8 


1.79 






29 


27.1 


14.4 


1.88 



fl=R12121-7-12ii^\ UmSvX OllOag/BIiLt. R12121- 
7-ltt(±30w/BJaJi<Ott£^L££<. fl&*>**»£*Mt 
3«fctt4-10mg/B cO«S:^ Ltl . otg£-#;R12121-7 
-ISttttlUittJ: OaOng/BJSLt. R12121-7-10(Bi{i20ing/ 
Bmr^^HSr^L^*^ fl^vrnfitefMBfflftlilO- 

M4tt5B»T%«12. 3mg/B . «5fflMM^i7. 7mg/B 

V^Ttt2fflf*(ilO-15mg/B . it3fif*c(S7-llmg/BcOfIS: 



fW5#13.5mg/B . ttSWWcT^JW. 2rag/BOffiSr^L 

UU **&£#R12121-7-12t!{±8.<)ULh. R12121-7-1J1 
«2. 8JSLhT*-j fcsi*. mcDtt&tetoMimmiO. 5-1 . 
3T$> oft. ^ofg£-ftct::fc^TR12121-7-13J£«±9.0 
ULh. R12121-7-10illtti2.4fcLtT'&ofc. fl!l<^f-nfg 
-&f*ffi2<if*(iO.*-1.8, tt3fflWM40.8-2.4V*-5fc. *f 
JK9«y H2JI5{If'MP^li0.9. if5«*W±0.8T-*>o 
<*7#Bg) . 



; Rl2121-7*3|iR«Sfcr^o33 J:tf*?»^) 

fflttNo. 14 Albumin (rug/day) 

Mw Hw fiw Hw 37w !ittv» 





5.9 


6.6 


9.4 


3.6 


8.7 


16.2 




163 


18.3 


10.B 








? 


14.9 


10.1 


7.5 


8.6 


13.5 


28.9 




18.1 


15.7 


14.1 


19.7 


16.4 


23.5 




23.1 


17.0 


28.9 


48.5 


60.5 


54.B 




8B.0 


84.5 


II 5.8 


I960 


2iao 


341.2 




11.3 


J 4.5 


11.2 


21.1 


24.6 


57.2 




32.0 


39.4 


77.3 


124.5 


244.0 


370.0 




.5.4 


9.1 


6.4 


17.5 


11.8 


18.6 




9.1 


9.9 


4.9 


8.8 


7.6 


11.5 




9.0 


9.4 


4.6 


7.1 


103 


21.1 




118.0 


120.0 


169.0 


277.3 


343.0 


441.3 



9J 



12.6 
1 1,1 
10.9 
439.4 



(18) ftffl^ 11-9140 











Albumin it 














Uw 


14w. 


I7w 


21w 


24w 


27w 


30w 


%m 


















1 




14.6 


13.0 


31.4 


9.3 


36.6 


22.4 




2 




11.8 


21.7 


13.7 


11,6 


22.1 


15 6 




3 




13.9 


13.4 


11.2 


ia3 


16.9 


68 




4 




7.2 


9J 


24.1 


L3.8 


17.0 


8.1 




5 




14.1 


12.6 


20.4 


14.6 


29.5 


3.9 






M«M±S.D 






20.2±8.l 




24.4 ±8.5 












1<0±4.6 




ll.9±2,3 




1 1.4 ±7.5 






















1 




3.6 


13.4 


7.7 


9.4 . 


16.2 


6.1 




2 




10.6 


7.5 


9.1 


12.3 


5.5 


29.1 




3 




9.7 


10.1 


4.0 


8.0 


TL1 


14.6 




4 




5.6 


4.2 


13.9 


4.5 


17.7 


13.1 




5 




7.1 


6.9 


11.2 


7.1 


19.6 


49.6 






MeaniSJD 


7.7 ±23 




9.2 ±3.7 




l?.8±8.l 







8.4 ± 3.5 8.3 ±2.9 22.5 ± 1 7.3 



P U7f->f 



: Rl2l21-7ffi«Rlfl{t<'N7 L O J$ J: tF^ft-frf*) 



llw 


I4w 


I7w 


2lw 


24 w 


" 27w . 


30w 


5.9 


8.0 


7.7 


8,6 


13.4 


8.8 


7.3 


11.4 


16.0 


11.2 










6.2 


8.5 


8.3 


9.9 


8v6 


8.4 


9.0 


10.4 


13.9 


11.8 


16.9 


16.4 


17,2 


14.7 


5.9 


7.0 


9.4 


11.0 


9.0 


9,4 


8.S 


8,3 


9.3 


12.1 


12.4 


.9,5 


16.7 


13.6 


5.9 


7.2 


7.4 


12.4 


7.7 


6.9 


6.2 



7-4 

7-6 

7-7 

7-8 

7-10 

7-13 

7-15 

7-1 

7-3 

7-5 

7-11 

7-12 



10.7 


13.8 


(7.8 


14.2 


13.4 


13.2 




8.9 


10.5 


. 16.7 


' 10.9 


11.2 


10.4 


93 


9.0 


30.5 


20.3 


10.7 


9.8 


9.9 


93 


7.2 


8.8 


16.5 


12.1 


11.4 


9.8 


7.9 


12.9 


14,4 


15.1 


16.3 


13.9 


17.4 


15.6 



(19) nmw- 11-9140 



%M : Rl2121-7&&F2ffl#(^7 ! -0:k J: 



Oreittnlnc (ny 



Qreiinlnc (ntg/day) 

Hw 17w 2lw 24w 57^ 55^" 



1 * 13.9 18.0 17.8 21,0 18.6 15 4 

J * "-3 16-7 16.7 16.7 12.4 

J l <- 7 «■« 2** 18.9 20.7 9.0 

t i ,IJ 14 3 IW 13.5 19.0 

5 * >5.2 16.8 15.1 19.1 13.7 5.2 



MenniS.D I3.3±l.6 |7J±1.9 



17,0 ±2.7 



22.7* I l.t L8.4±2.0 12.2±5.4 



! * 

2 4 

4 * 

5 * 



Mcan±SJ> 



10.4 


10.2 


11.9 


11,5 


10.0 


tai 


11.3 


4.4 


11.5 


10.3 


ia9 


11.3 


8* 


11.4 


11-5 


7.1 


5.5 . 






9.1 


7J 


10.7 


10.4 


9.9 


10.9 


9.2±l.8 




9.3 ±3.0 




t0.4±l.3 



(1.4 
19.5 
27.2 
8.5 
35.4 



3-8±2.5 ia8±lX) 20.4±||.| 



fiffNo. t£ Alburn /Creatinine 







Llw 


14w 


17w 


21w 


24 w 


27w 


3bw 


"^o**tt 


















7-4 




1.00 


0.83 


a 80 


0.42 


0.65 


1.84 


1.27 


7-6 




1.43 


1.14 


0,96 










7-7 




Z40 


1.19 


0.90 


0.87 


1.57 


3.44 


2.66 


7-8 




1.74 


1.13 


1,19 


1.17 


1.00 


1J»7 


1.22 


7-10 




3.92 


2.45 


3.07 


4.41 


6.72 


5.83 


5.95 


7-13 




10.6 


9.11 


9,37 


16.0 


22.1 


20.4 


19.5 


7-15 




1.11 


2.02 


IJ2 


3.35 


3.19 


8.3 


6.79 


***** 


















7-1 




2.99 


2,06 


5.44 


8.77 


18.2 


28.0 




7-3 




0.61 


0.87 


0.80 


1.61 


1.05 


1.79 


1.35 


7-5 




1.01 


0,94 


1.22 


0.8* 


a?8 


1.16 


L17 


7-11 




1.25 


1.06 


0.46 


0.39 


0.92 


2.15 


1.38 


7-12 




9.15 


8.36 


11.4 


17.0 


24.7 


25.4 


28.2 



(20) 



nmy- 11-9140 



; Rl2i2l-7ft*R«{t:(^r o ±5 J: tf** 



tt 







llw 


I4w 


I7w 


~2"Tw 


24w 


27 w 30w 


















i 




1.05 


0.72 


1.76 


0.44 


1.97 


1.43 


2 




056 


1.02 


a.82 


0.69 


1.32 


1.26 


3 


? 


0.95 


0.31 


0J3 


0J4 


0.82 


0.76 


4 




0.63 


0.63 


1.46 


0.86 


1.10 


0.43 


5 




0.93 


0.75 


1.35 


0.76 


2.15 


0.75 




Mean±S.D 


0.90 ±0.1 6 




1. 19 ±0.49 




1.47 ±0.6 










0.C9±0J5 




0.66±0.17 




0.93 ±0.4 


ItJH 




















OS* 


1.31 


0.65 


0.82 


1.62 


0.53 






IJW 


0.66 


2.06 


1.07 


0.53 


1.49 






as9 


0.89 


a45 


0.70 


J. 97 


OJW 






0.79 


0.71 


1.24 


0.47 


1.95 










0.65 


1.08 


0.72 


J .80 


1.80 




MeaniS.D 


o.&4±ai9 




I.IO±0.63 




1.75±0.8 


I.I0±D.5 








0.84*0.28 




0.76±0.22 





[0038] 6)25-*sMt s >^w-im\mmm 

M. (TCHO) c?>mfetiftffi.<7)* -/ h ( s±y 1 ^Aft 
XgtkM) *ffl^TJtfe?ai*ffofc. l+Kh'J/'J 
t'JKKTG) <OS»gliTtfK<0* y h ( S±7 4 

-X* ( G L U ) coSl^ti rfrlEO* -y h ( S±7 -< )VJ± 

a* ( c a ) <r>mmmm<n>*-v h^iu^j^E-^^ b 

fc. mi* y >-* < p ) oMjamntw)* y k- y vbm«c- 
xxhva- (w^Masn^^tts) *jb writer* 

£*to*;. Hl4'^l--rf-->*; (CREA) CD^lJglCli 
TUSKco^f-yh (*±7 4/k&*l3!teftt«) £fflwt:itfe 

gx24^r H 1S*/Ifll43 ? U7f- - yi/ftfixlOO/l 440T# 
fflWasO^l^rf-— >^'JT9>^(iil/«-/100g«ca) (C 
cr) ££tfJUt. *Ol6*, lt4>^3 U^T-Q-yUS 



<2. 3Be?*A5y bF 0 iftfttCtJV^Ttt. R12123-64t#< 
200mg/dlU±c7)«<t^^:L/i. flfcOjIfcl^A? * Hi 
60-150mg/dl<Offi«r*L3t. Jfll* h V 7 V -t U . R 
12123-6T-2265mg/dlT'J) K> . R11293-5& J; t^R02205-lC 

»fis^i*A5-y hcO^T'A&^H^' 
&t>tl%:friti. tfa.*V>m±. R12123-6T'752mg/dlc7) 

^I/Tf-y^'JT^yxll R09121-7 
m 2ml /^/100g{*:M*)f cOiSfST-* o . 3 U 

R12121-7-4iK*^28«g/dl fciSfflfc^Lfc. ffecDjUs^ 
A^ y Mi64-120mg/dl<y}ffi£^nL*:. JUL* h 'J if V -fc 
U K*(iR12121-7-4T331mg/dl<7)Sffi-C*)r>^. Jfll+iT' 
;Pa-xa<±ii^^A5 -y K0*r*»-C**sSraSWi* 
htiXciP^tz. JtW^/U^Afiliitfr^A^-y hcO 
=SrA»T*S t>tl%frr> tz . Jfll* y >fi(±R121 

21-7-4T'375mg/dl(7)«fi-C*)^7 , 'c. 9\sT^--V9 'J T 

(*8#JH) . 

[*8] 



(21) 11-9140 
MLV-LTR-VitaminD3-24Hydroxylasca^*K^7 v b FiJStlHtOIftli&iBtfr 





1 1— Til*/ 
(mg/dl) 




ULU 

<rag/dl) 


(rasAU) 


P CREA 
(mg/dl) (mgAJl) 


Ccr 

(ml/rnin/lOOg.bwt) 


FO 

R09 121-7 


124 


107 


116 


9.4 


165 


0.7 


0.L73 


R10I7S-9 


150 


286 


136 


9.7 


272 


0.6 


0.411 


R 11293-5 


82 


640 


108 


9.3 


258 


0.6 


0.282 


R12121-7 


78 


271 


114 


8.9 


214 


0t6 


0.261 


R12123-6 


233 


2265 


114 


8.9 


752 


0.6 


0.254 


R01 163-1 


60 


191 


120 


10.0 


164 


0.7 


0231 


R02205-1 


68 


394 


111 


9.5 


214 


0.7 


0.234 


Fl 
















R1212U7-4 


228 


331 


117 


9.7 


375 


1.2 




R 12 123-6-3 


120 


J 89 


158 


10.0 


221 


o^ 


0.292 


R 12 123-6*5 


64 


200 


146 


9.6 


189 


0,7 


0.294 


R 12 123-6-9 


90 


205 


123 


9.5 


210 


0.6 


0.243 



X^ y hF 2 1Sf^Rl2l2l-7-l2feJ:l/-l3lfti. 24jSWC20 
Omg/dl mi£<7)mm&7K Lfc. JHL+ h 0 7 V * 'J HJNi. 
*f 88ti 77h <O^M95. 6mg/d 1 . StJSHtt ^ v h W% 
ffil44mg/dl C** LT . R12121-7-12« it/-13T400mg/dl 

hOT%<1122mg/dl . itffiMJ v h<0^ffil24mg/dl £ 
*TLT . a&FS*A9 «y h«86-131n«/dlT* 9 . 

77h <7)¥%ffi9 . 2mg/d 1 . ftffiM7 v h CD^i%m9 . 7mg/ 



dlfcitLT. itfe^WA^y M48.8-10. lmg/dlT* 

v hc0^ttl26mg/dl . »Hg(t^ *y h^%«174m 
g/dl fcj* LT „ R12121-7-12*> J: tf-13T300mg/dl HXkV> 

v hO^{t0376ml/#/l00g«« v MMM? v h^f 
%ffiO. 366ml/^/100g#:afc*f LT . R12121-7-4, -10,- 
1,-11, -12*5 J: tf-13**0. 3*»0<ISr* Ufc < * 9 # 
HR) • 
[^9] 



(22) 



EfMT 1 1-9140 



^i;Rl2l21-7**P2.1j£gffl#: (24SM) 

0#No. TCHO TG GLU Ca P CREA Ccr 

(rag/UD (mg/dl) (mg/dl) (mg/dl) (m«ttl) (m&Hl) (mJ/niui/lOO^bwt) 



7.4 


69 


221 


124 


9.1 


211 


0.7 


0.252 


7-7 


79 


189 


in 


10. 1 


203 


03 


0382 


7-8 


51 


173 


114 


8.8 


187 


0.6 


0356 


7-10 


88 


105 


119 


8.9 


185 


0.6 


0212 


7-13 


201 


400 


100 


9.4 


316 


0.7 


0.208 


7-15 


95 


248 


115 


9.4 


160 


0.6 


0308 














7-1 


147 


183 


131 


9.4 


249 


0.6 


0.277 


7-3 


72 


371 


122 


9-5 


222 


06 


0354 


7-5 


73 


390 


86 


93 


230 


03 


0360 


7-U 


56 


162 


129 


92 


136 


08 


0.212 


7-12 


19B 


439 


92 


9.7 


364 


a7 


0.Z82 





82 


98 


114 


9.4 


158 


0.7 


0.330 


2 


89 


106 


120 


9.7 


132 


as 


0,4 IB 


3 


63 


98 


134 


93 


115 


0.6 


0.423 


4 


59 


86 


121 


8.9 


115 


0.7 


0328 


5 


61 


88 


122 


8.9 


no 


0.7 


03B3 



95.6±8J 9.2±03 0.64±a09 

Meaa±S.D 71±13.7 122±73 126±20 0376±<L05 



6<*> 


82 


198 


105 


IO.0 


172 


018 


0.412 


7 


71 


110 


118 


9.6 


206 


0.8 


0358 


8 


90 


169 


138 


9.5 


165 


0* 


0364 


9 


73 


94 


125 


93 


164 


0.9 


0386 


10 


104 


151 


136 


10.0 


162 


0.7 


0.308 






144±42,6 




9.7 ±03 




0J6±O.U 


Mcan±S.D 


84±I33 


124 ±13* 


174±I8 




0366 ±0.04 



m&y v h<W^ffi62.4nig/dK ttm&7 v h^^W 
0.6mg/dl iZttLX , R12121-7-12i><£l>M3«±200mg/dlW 
±«0*il£jKUt. Jfll* h V Kfiti. MMM? 

•v hcO^ffilBmg/dk mm?"/ h<0¥^<I166mg/dl 
iZftLX. R 12121 -7-7 , -1 , -3 , - 12fc X tf-13**300mg/d 1 

a±x'$)itz. fua-xm.it ^ ttmmy-yhw 

^ffll49mg/dl , ftfflM 5 -y h cO^<1117mg/dH^ L 
t. jtfg^A7>y ^{ill3-156mg/dlT••^) , ?. 

max- t>ti% fritz. fOL^/u^ Amu. nmmy-v 

b <T)^m . 1 mg/d L mm y-/V . 5mg/d 1 lz 



KiLX. fif5^A5vHi8.2-10.2mg/dlT'$>'). * 

hO^M^gmg/dk nmmy-y b cO^F^lffi 172mg/d 1 IC 
ftLX , R12121-7-1, 12*5 J;l>'-13T-300mg/dlJJUicOS<l 

<^^<io.365mi/flvioogf*:a. nmmy -y hco^mm 

0. 442ral /#/100gflsfik:# L X , R1212 1-7-10 ,-1,-7.-1 
5, -11 , -5*5 itf-^'O. 3*McOffiS:* t , |b]— ffl&TIi 

(JOTWiftT'S)-?*; (IS10#H?J . 
[*10] 



(23) 11 9140 

;Rt2l21-7&#P2agaffl# (27«f» 



Ik* 





rcHO 


TO 


GLU 


Ca 


P 


CREA 


Ccr 




(mg/dJ) 


(mg/dl) 


(mg/dl) 


(mg/dl) 


(mc/dl) (mg/dl) 


(mVmiiV10Og.bwt) 




















80 


182 


129 


93 


191 


0.6 


0.315 


7-7 


74 


300 


133 


iao 


218 


0.7 


0.254 


7-8 


78 


139 


136 


9a 


164 


0.6 


0358 


7-10 


86 


37 


118 


8.2 


161 


12 


0.154 


7-13 


206 


341 


113 


9.2 


331 


0.7 


0.362 


7-15 


87 


268 


128 


9.6 


217 


06 


a 259 


















'7-1 


184 


312 


136 


iao 


327 


0.6 


0.264 


7-3 


75 


369 


136 


9.9 


226 


ae 


0326 


7-5 


87 ' 


211 


133 


9A 


203 


a7 


(U56 


7-11 


63 


63 


134 


8.6 


136 


1.4 


0.135 


7-12 


253 


498 


118 


10,2 


402 


03 


0.293 




















73 


144 


138 


9.4 


156 


as 


0.317 


2 


79 


130 


157 


9.7 


146 


03 


0310 


3 


38 


117 


150 


92 


124 


G6 


0384 


4 


30 


89 


149 


8.8 


108 


0.7 


0.404 


5 


52 


87 


149 


8.6 


111 


0.7 


<uio 






U3±23 


9.1±03 




O62±a09 


M«n±S.D 


62.4 ±1X9 


149±6.8 


129 ±213 


a365±0.05 


6(S> 


78 


112 


117 


8.7 


180 


0.8 


0.392 


7 


52 


212 


109 


9.4 


161 


0.8 


0,505 




84 


178 


129 


iai 


168 


0.6 


0.520 


9 


62 


164 


102 


9.7 


154 


0-7 


0368 


to 


77 


164 


127 


9.7 


195 


0.8 


0.424 



1««±3« 9.5±0.S 0.74*011 

Mean±S.t> 70.4*13.2 117±UJ I71±16J O.442±0.O7 



jtfE^^A7-/hF 2 ffiftR12121-7-l 8128 
W&) ti£Vmi7 yhZm®&. *«*J:9K. 'I> 

is mm. mm. mmaxx/^Mw^mmz 
<t owomu. *ti*ti* io%*;uv v >mmizmm 

ttfflU 3BHK>JKBBlMlt«ifefc:*^TfTVV 

ttR12121-7-lfc J:tf*t§fR9 -y H=*5V»"Casflai*4>*i=Sr 
/MwJiR12121-7-l:fc J:7/*tf$5 -y hCfc^TSS 

^«<0*JS«a36»W(l«ilfc. -^{=*f LTR12121-7-1 
^ XftliA t>tl%fr-> fz . Z tllzM LX R12121-7-1 

Bmm&Mtfwimzixtz. ffiimm?-v hiz&^x&it 



tt* t>tU% fritz. Z. tHZM LX R12121-7-1 iZ&^Xffi 
^JEfftfRMlSft*:. 'Oiliif JR12121-7-1 tJ J: If MM 7 y 

nc*jv^TSWkii*6n«r*»-»fc. mmtftwiv viz 

LTR12121-7-1 {Cfc V^TMJ'hitJfll/Otfc =t tfl&IPRIiWPa* 
«*3fcjfc. ftmttim? -y M=*Nvt3Sft;tt*6ivfir 
-> 7i . i fiC*f L T R12121-7-1K *i V jtH/Lii^fi 
«*tiR12121-7-l*Sj:tfJttH&9-y MCfctvr 

8)25-*BMfct*^ 5 >D324-7fflHmmm&;? 
x- y?5-y b<7)K5sM 

ae^A^ -y hF4i&ttR12121-7-l 1818 
iiS$) **J:tflWJH9v h**«». 0't«. ffF 

m. m. mm. wm*nmz±<o®y)&L. %ti?tiv> 
nsMMzn^t:. *<ot£%k. km. arm. m. wmco 
nmiistmjv h izitn Lxsmz&fr^tz . mm^m 

»4MBa^-y htJt«U-C»v^«|Si3&«*4>^. 
h7«yx^7777 hF3"l«:f<iR12121-7-l<7) (**Jg 
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♦iWF-XdWRJIiett (HKl;:tiDXA&fcB&$*i& ) T 

0)25-*itfbfc"? 5 ^Ds24-^t»fl«*JiemA5 / h 
lfif#A5 7 hF,1ftttRl2l2l-7-l (**«^*. 8£28 

aa») a* taws?* h*ti*twm. -cm. tm, 

9^JKU^?— Iftx-f^'Jr^^sMS (-ICRT 

ffi wc , ifgA-xh7>x^';r^ — bT'6o°c3o# 

%T94 0 C2^ra«ia . Taq,-K 0 X 9— bf«r*»n 
U 94" > Cl^-^0°C1.5^-<7)S:mJ40|IlS:fIL3'if*. 60T; 
7#HJ<0*iyi£fi : V^ &J^£l.O%T#u-.XGTG (FMC 

AyHW^iS'ofc. ,I*UC*fLT. R12121-7-1K 
V vr (i , »pf L fcMNHW^T fcij I, vt 400b P c7)DNA/ \V 
K #ig*> t>tltl(m9 #H9) . »£?WA5-y hF 2 iiftRl 
2121-7-1 St28i§g$) COJSS. 4>ML ffFIBL 

ml ml mm. m&t5£tf*m&izt$^x. 25-*» 
-fkb-^ s y^24-?i<.mmmmi£r?-<7)mitfA-c>ti. n 

[0039] 

[$&BJ<0$m] *§%Hfl<D25-*gHfct'? 5 >D 3 24-*Btft; 

Unas. HEiWffi. ffi^b»KA. suae, tmu 
y-zrn^x. zit^mmm^mmn^x/^^m 
wK*o*!JB*-f Lxmimmnrnw^T^. ±12 



m-r&tmmmzmm-thz t *<-es h . *»uhcj: 

0 . 25-*BMtb*^ S VD 3 24-7j<ig'fbP*cr)j I ifiJ^^A>'± 

$ ^d 3 srw«Tr*ae j F^)«i«*^stt'fi:, s> i» v 

£. »M®^J£. -C«ft. JBMffi. M-fb^ 

Rift, msm. mmm. mtt.&m&. 7^ 

J4*r»aT*S. *HB^25-*^Lb*^ 5 >-D 3 24-*if 

-fkb-? 5 vD 3 24-*e^p*iifE-?iS^3S«afla<7)«t^, 

[0040] 

Cl!5iJ#-f - : 1 ] 
S2?iJOft$ : 21 

ie^S» : ffiOlSiS MDNA 

AGGCTGTGCT GCTAATGTCA A 21 
[004 1] 

: 2 3 
milCD&Z : 21 

m<r>Wi ■ 

E?"j<osia : motm mdna 
mi 

AAGAGTGGGG GTCAGAGTTC G 21 

[0042] 

IWffltt : 3 ] 
miCD&Z : 24 

sm<nm ■. mm 
m<m. : -*« 

mkowm. ■. wxDtm mdna 

I^IJTGAGGACATT ACTGACCGCT CCTT 24 
[0043] 
[IS?'J#^ : 4 ] 
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gB?'J<Dft£ : 24 

: mis 



KMWWH : flSwaK MDNA 

AGTTGCTGTG TGGGACTTGT CTGT 24 

[0044] 

II»IJ*#: 5] 
K*!fcO*S : 21 

i»m : mm 

mom : -*gf 

ie?'j<o«?i : mntrn . -sfov n a 

CTGTCTTCTT TCAACCTGGA T 21 

[0045] 

[ffi5»J#* : 6 ] 
Kflltf>*3 : 21 
E^lJcOM : mi 
M<0& : 

wtpKvwm mwtm mdna 

TTAGAGTTCT GTGGGGCATT C 21 
[0046] 
[HBtf>«*SrHMH] 

[01] TyX* KpMLV-LTR-VitaminD324-Hydroxylase 



<r>wm. 

[02] ya*5/y->«|Ufc6 0 0 b p«'J #7*0 

yryb : l o ^ g ; TVi^ »J • /o y -f -r 

I — >l : Marker(A/HindIII+<£X174/HaeIII) 
V— VI : *Ji7-4f ■ avhu—n 
V—V3 : Rl 2 1 23-6 ( -I- ) 
U-V4 : Rl 21 2 1-7 (+) 
U— V5 : Rl 0 1 7 5-9 (? ) 
U- >6 : Rl 1 293-5 (f) 
V— >7 : Rl 1293-9 (+) 
[03] 5^77^ AftiRLttMIBBIXXba I - 
K P n I 9 4 0 b p|rit<07o-y(:J;*jief fA5 

U—yi : Marker(MLV-2 4-7KS?-ft:^/C I a 
I) 

Is— y"l : R9 1 2 1 -I/O. 1 a I 
[04] Fp0steocalcin-VitaminD 3 24-hydroxyl 
ase<7)fi^0„ 

[05] itfE^-^A^ y Mtl2121-7f>3RI*0. 
[ 06 ] MLV-LTR-Vi tami nDs 24-hydroxy 1 aseMB^mXy 
7h«I* (15BSfe) . 
[07] m&^-mXyy bR12121-7F 2 li#: (**»^ 
HO OHtfSHt.- 

[08] Ifi?»A?7 hR12121-7F 2 H#: (^fa»^ 
*) OtWSHfc. 

[09] WftlA?? }-F 2 1«:ftR12121-7-l<Djt{5^& 

gn§wf£^-r(RT-pcR : msmm). 



1-8 Kb -t 



[02] 



[03] 



123f 567 



12 



1 *''* 




3.0Kb" 
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[HI J 
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[H4] 



EojRI 



cakm Promoter 




6BQ o (Uteacaicln 
Promoter 




3.3 JcD 



♦Z4-HydraKyJac« 



pUCl 18/ 



Hindi tl-Xbal |P"C1 19/flcct j 



pocu8- \ H,„aui 

Osteocalcin i ^ , K 
Promoter I vjceocalov. Pmw&ter 



Seal 



flmp 



J 



^cif-XkuICut 



-Ky«njM«i 

24- 




Z Otb Osteocalcin 
Promoter Scal-Xbol 
F ragtnent 




HfwcUll 




4ccX/c|aI 



aw*! 



24- 

Hydroxys,, 



Bgirr/BaaHI 



*4- 

Hydroxylase 
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[05] 



R12121-7 



[07] 




RL21ZI-7-KM) 
Rlim-7-3<F<:> 

Rt 2111-7-1 l(Fe> 
RI2J2,l-7-lttM) 




|w 2w Sw 4* Sw <w Tw Iw «w lO«llwl2wMwl4wlSwl6wl7«rie 
Week* 414 



0 -J^ 



[08] 




■j » j- f -'f—f r -»■-,-»—!--»— r » i • i * r 
tw 2w Jw 4w $» 6w 7- 8* 9* I0wnwj2»l3wl4*15wl6wl?wllw 



r"T <^ 



BEST AVAILABLE COPY 
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[09] 




(5D int. ci. 6 m^m F I 

C12R 1:91) 



r 
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